Introduction
============

Phimosis and redundant prepuce is one of the common clinical diseases in urology that affect the normal penile development ([@b1-etm-0-0-4453]). It also results in repeated attacks of acrobystitis, along with symptoms such as dyspareunia, infection of urinary system and the invasion of genital system (epididymis, testis, seminal vesicle and prostate) ([@b1-etm-0-0-4453]). Long-term stimulation of smegma praeputii is an important factor that induces carcinoma of penis and cervical cancer of spouse leading to sexual dysfunction including premature ejaculation ([@b2-etm-0-0-4453]--[@b4-etm-0-0-4453]). Patients with redundant prepuce often choose operative treatment, and the traditional circumcision is the most common option. However, the traditional procedure has disadvantages of lengthy operation time, large bleeding volume, and unaesthetic incisal edge. On the other hand, disposable circumcision stitching instrument operation has the advantages of short operation time, has less bleeding volume and aesthetic incisal edge, which is helpful for the harmonious sexual life of patients ([@b5-etm-0-0-4453]).

The present study conducted disposable circumcision stitching instrument operation on the patients with phimosis and redundant prepuce and received a satisfactory curative effect. The details are reported as follows.

Materials and methods
=====================

### General data

A total of 102 cases of patients with circumcision were randomly selected (from June 2013 to December 2014) from the Department of Plastic and Aesthetic Surgery of our hospital. Inclusion criteria were: ⅰ) patients with typical phimosis or redundant prepuce who need operative treatment; ⅱ) normal development of penis and ⅲ) signed informed consent. Exclusion criteria were: ⅰ) penis dysplasia and genital tract malformation; ⅱ) premature ejaculation caused by spermatocystitis, urethritis and prostatitis; ⅲ) without re-examination and follow-up visit according to study requirement. Computer software was used to divide them into the control and observation groups (n=51 per group). The general data of two groups showed no statistical significance (P\>0.05, [Table I](#tI-etm-0-0-4453){ref-type="table"}). This study was approved by the Ethics Committee of Shandong Provincial Hospital. Signed written informed consents were obtained from all participants before the study.

### Preoperative preparation

Before operation, the patients in the two groups received convention blood urine examination. Prepuce cavity and balanus were washed 1 day before operation. Furthermore, the patients also received psychological counseling for the elimination of their nervousness and fear. Before surgery, the surgical sites of patients were given routine disinfection and drape, with 5--10 ml of 1% lidocaine to conduct nerve block anesthesia of the penile base.

### Operation methods

Traditional method was applied to the control group. In this protocol, haemostatic forceps were used to clamp the middle frenum of the prepuce flank area, and was pulled for cutting the bilateral prepuce tissue along the parallel site (with a parallel distance of 5 mm) of coronary sulcus. The prepuce frenum tissue was kept at approximately 10 mm. Then, electrocoagulation was applied to stop the bleeding and the incision was sutured after detection of active hemorrhage.

Disposable circumcision stitching instrument (produced by Jiangxi Langhe Medical Instrument Co., Ltd., Jiangxi, China) operation was applied to the observation group. The second, sixth and tenth migration spots of inner and outer plates of prepuce were raised by hemostatic forceps. Furthermore, a 30-degree angle towards the dorsal part between penis axis and the bar axis of campaniform glans penis base was kept. Ribbon or silk thread was used for fixation on the rod and to take the safety catch out. The knob was pressed for 10 sec, to lightly spin and quit the campaniform glans penis base to stop the bleeding. The pressure was released after 20 sec to check the suture situation, with pressure dressing to the incision.

### Morphological observation of tissue specimens

The prepuce tissue specimens of patients in the two groups were analyzed by standard H&E staining. Under optical microscope, the form of organization, especially the difference of vasculature including blood vessel and lymph-vessel of tissue specimens were observed. S-100 immumohistochemical staining method was applied to observe the nerve architecture. A 40-time optical microscope was used to observe the immunohistochemical results.

### Postoperative care and follow-up visit

The patients of the observation group scrubbed the wound edge using iodophor every day after 1 week of operation. At the postoperative 6-month follow-up visit, the operation effect, sexual function and psychological status were evaluated.

### Evaluation methods

The operation results and postoperative complications of the two groups of patients were compared, including operation time, intra-operative bleeding volume, incision healing time, postoperative incision infection and incision edema. VAS scores were recorded to evaluate the pain grade. The Chinese index of sexual function for premature ejaculation (CIPE) was used to conduct a questionnaire survey. A 5-grade method of 1--5 scores was applied to evaluate libido, erectile hardness, ejaculation incubation, erection hold time, ejaculation control difficulty, sexual satisfaction of spouses, orgasm frequency of spouse, sexual self-confidence and self-anxiety level of patients for 6 months after operation. The total score was 50, which had a positive relation with sexual function. Furthermore, an Eysenck personality questionnaire was applied to monitor the psychological states of patients in the two groups.

### Statistical analysis

Software SPSS 19.0 (SPSS, Inc. Chicago, IL, USA) was utilized to process data. P\<0.05 indicates a statistically significant difference.

Results
=======

### Surgery and postoperative complications

The results of the surgery using the two methods and their respective postoperative complications were compared. The intraoperative bleeding volume of patients in the observation group was significantly less in comparison with the control group. Operation time and incision healing time of patients in the observation group was also shorter (P\<0.05, [Table II](#tII-etm-0-0-4453){ref-type="table"}). The postoperative complications of patients in the observation group were significantly lower than that of the control group ([Table III](#tIII-etm-0-0-4453){ref-type="table"}).

### Morphological results

The morphological observation of tissue specimens revealed that the blood vessel counting (7.35±2.18) and nerve fiber counting (15.34±2.46) of tissue specimen in the observation group were significantly higher than those of the control group (4.32±1.57 and 9.65±1.48) (P\<0.05, [Figs. 1](#f1-etm-0-0-4453){ref-type="fig"} and [2](#f2-etm-0-0-4453){ref-type="fig"}).

### Postoperative results

Postoperative VAS score improvement of patients in the observation group was significantly higher than that of the control group, and the difference had statistical significance (P\<0.05, [Table IV](#tIV-etm-0-0-4453){ref-type="table"}). Furthermore, the incision aesthetic satisfaction of the observation group was significantly higher at 98.03%, a degree of satisfaction that was obviously higher than that of the control group at 76.47% (P\<0.05, [Table V](#tV-etm-0-0-4453){ref-type="table"}).

CIPE scores of patients in the two groups 6 months after operation were compared. The comparison of libido, erectile hardness frequency and erectile hardness control time of patients in the two groups had no obvious difference (P\>0.05). Additionally, prolonged sex difficulty and ejaculation time, sexual satisfaction of spouses, orgasm frequency of spouse, sexual self-confidence and self-anxiety level of patients in the observation group were better than those of the control group (P\<0.05), ([Fig. 3](#f3-etm-0-0-4453){ref-type="fig"}).

### EPQ results

After operation, EPQ of patients in the two groups were compared. The emotionality, metaphrenia tendency and dissimulation of the observation group were significantly improved compared to the control group (P\<0.05, [Table VI](#tVI-etm-0-0-4453){ref-type="table"}).

Discussion
==========

The growth of phimosis leads to prepuce connecting with glans closely, which effectively protects the shaft of the penis and glans. Consequently, immature male children often have the symptom of redundant prepuce ([@b6-etm-0-0-4453],[@b7-etm-0-0-4453]). The development of penis, leads to preputial orifice expanding gradually, and epithelial keratinization separation formation is covered by glans. After puberty, if the skin of penis still wraps the glans completely or incompletely, the condition is named phimosis or redundant prepuce ([@b7-etm-0-0-4453]--[@b9-etm-0-0-4453]). Furthermore, prepuce could be divided into two layers including inner and outer plate. The cuticle of inner plate is less and its mucosa surface is moister, which is easily bruised and broken and integrates with more virus target cells (such as Langerhans cell, CD4T lymphocyte, macrophage) ([@b10-etm-0-0-4453],[@b11-etm-0-0-4453]). Langerhans cell belongs to immature dendritic cells, and its cytoplasm contains a great number of racket and columnar particles. When the mucosa or skin of some part is infected, Langerhans cells of root position would identify, capture and dispose the virus and germ. Therefore, the inner plate is easier to be infected by HIV than the outer plate ([@b12-etm-0-0-4453],[@b13-etm-0-0-4453]). In a related clinical study, it was found that the prepuce cavity would form a moist environment for the patient with phimosis after sexual intercourse, which would promote the transcription and duplication of the virus HIV. Circumcision could reduce the infection rate of HIV, especially the infection rate of HIV from female, up to 60% ([@b14-etm-0-0-4453],[@b15-etm-0-0-4453]).

Traditional operation method is relatively complicated, and the excision length of inner and outer plate of prepuce is difficult to control, thus it is not accepted by most people ([@b16-etm-0-0-4453]). The present study results showed that the bleeding of the observation group was less than that of the control group. Operation time and recovery time of incision was shorter compared to the control group. The postoperative complication incidence (5.88%) was also lower than that of the control group (39.21%), which is closely related to the advantages of disposable circumcision stitching instrument. Furthermore, it had less wounds, one main operation and had easy postoperative care.

HE staining and S-100 protein immunohistochemical staining were used to observe the histomorphology of the removed tissue specimens from the patients in the two groups. Blood vessel counting and nerve fiber counting of tissue specimen in the observation group were more than those of the control group (P\<0.05). On the other hand, VAS scores 6, 12 and 24 h after operation of patients in the observation group were significantly lower than that of the control group (P\<0.05). This results in greater damage to superficial fascia of penis when traditional operation was applied to wipe out the prepuce, causing damage to vasculature and nerve fiber. Moreover, it would increase the incidence of postoperative hematoma, edema and the postoperative pain degree.

The disposable circumcision stitching instrument operation only cut the epidermal layer of prepuce, which could efficiently alleviate complications, such as hematoma and edema. At the same time, it could effectively prevent the incision of nerve tissue where nerve fiber distributes densely ([@b17-etm-0-0-4453]). It also retained the fascia and nerve tissue between lamina proprias of inner and outer plates of prepuce as much as possible, to reduce the paresthesia of patients ([@b18-etm-0-0-4453]). The results of this study showed that the sexual dysfunction such as premature ejaculation of the observation group improved much more than that of the control group, and the psychological state was also superior in the observation group (P\<0.05). The possible justification for the above observation could be the direct exposure of glans penis to the outside and its reduced surface cornification sensitivity after disposable circumcision stitching instrument operation, leading to elevated ejaculation threshold. In addition, the disposable method could keep a favorable tactile function as it improved the quality of sexual life and the psychological state of patients ([@b19-etm-0-0-4453],[@b20-etm-0-0-4453]).

Collectively, the application of disposable circumcision stitching instrument operation to circumcision has an obvious superiority, which is worthy of promoting in clinic.
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###### 

General data of study objects.

  Items                        Observation group n=51 cases   Control group n=51 cases   t/χ^2^   P-value   
  ---------------------------- ------------------------------ -------------------------- -------- --------- --
  Age (years)                  20-45                          20-40                                         
  Mean age (years)             28.86±7.69                     29.35±8.18                 0.312    0.756     
  Types (n, %)                                                                                              
    Redundant prepuce          38 (78.51)                     35 (68.62)                 0.193    0.661     
    Phimosis                   13 (21.49)                     16 (31.38)                                    
  Degree of education (n, %)                                                                                
    Middle school or below     11 (21.56)                     9 (17.64)                  0.780    0.677     
    High school                26 (50.98)                     24 (47.06)                                    
    Junior college or above    14 (27.45)                     18 (35.29)                                    

###### 

Comparison of postoperative situations between the two groups of patients.

  Groups              Cases   Operation time (min)   Intraoperative bleeding (ml)   Incision healing time (days)
  ------------------- ------- ---------------------- ------------------------------ ------------------------------
  Observation group   51      7.83±1.62              1.97±0.63                      11.23±2.53
  Control group       51      19.14±3.57             9.57±1.38                      18.56±3.47
  t-test                      20.063                 35.778                         12.190
  P-value                     \<0.0001               \<0.0001                       \<0.0001

###### 

Comparison of postoperative complications in the two groups.

  Groups              Cases   Incision infection   Incision split   Incision edema
  ------------------- ------- -------------------- ---------------- ----------------
  Observation group   51      4 (7.84)             7 (13.72)        9 (17.64)
  Control group       51      0 (0.00)             1 (1.96)         2 (3.21)
  χ^2^                        14.370                                
  P-value                     0.0002                                

###### 

Comparison of postoperative VAS scores of patients in the two groups.

  Groups              Cases   6 h after operation   12 h after operation   24 h after operation
  ------------------- ------- --------------------- ---------------------- ----------------------
  Observation group   51      5.13±1.14             3.16±1.13              1.85±1.14
  Control group       51      7.16±1.23             5.33±1.25              3.58±1.26
  t-test                      8.644                 9.179                  7.271
  P-value                     \<0.0001              \<0.0001               \<0.0001

###### 

Incision aesthetic satisfaction of patient in the two groups (n, %).

  Groups              Cases   Very satisfied   Satisfied    Dissatisfied   Total degree of satisfaction
  ------------------- ------- ---------------- ------------ -------------- ------------------------------
  Observation group   51      39 (76.47)       11 (21.56)   1 (1.97)       50 (98.03)
  Control group       51      19 (3.72)        20 (39.21)   12 (23.52)     39 (76.47)
  χ^2^                        29.993                                       
  P-value                     \<0.0001                                     

###### 

Comparison of EPQ score of patients in the two groups.

  Groups              Cases   Introversion and extroversion   Emotionality   Metaphrenia tendency   Dissimulation
  ------------------- ------- ------------------------------- -------------- ---------------------- ---------------
  Observation group   51      56.95±3.14                      47.16±3.13     39.35±2.14             51.13±3.12
  Control group       51      47.16±3.23                      59.33±3.25     49.58±2.26             56.26±3.17
  t-test                      15.769                          19.262         23.473                 8.237
  P-value                     \<0.0001                        \<0.0001       \<0.0001               \<0.0001
